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VXSHUFRQGXFWLQJ ZLUHV VXLWDEOH IRU HOHFWULFSRZHU WUDQVPLVVLRQ RU KLJK PDJQHWLF ILHOG JHQHUDWLRQ >@ 6HYHUDO
IDEULFDWLRQWHFKQLTXHVIRU5(%&2ILOPVVXFKDVSXOVHGODVHUDEODWLRQ>@PHWDORUJDQLFFKHPLFDOYDSRUGHSRVLWLRQ>@
DQG PHWDORUJDQLF GHSRVLWLRQ 02' >@ DUH ZHOO NQRZQ WR EH VXLWDEOH IRU SURYLGLQJ 5(%&2 ILOPV ZLWK KLJK
VXSHUFRQGXFWLQJSHUIRUPDQFH$PRQJWKHVHWHFKQLTXHV02'KDVDWWUDFWHGPXFKDWWHQWLRQDVDIDEULFDWLRQPHWKRGRI
5(%&2 ILOPV EHFDXVH RI LWV FRVWHIIHFWLYHQHVV DQG DSSOLFDELOLW\ WR PDVV SURGXFWLRQ RI 5(%&2FRDWHG FRQGXFWRUV
)XUWKHUPRUH 02' HPSOR\LQJ IOXRULQHIUHH VROXWLRQV KDV WKH DGYDQWDJHV RI EHLQJ VLPSOHU DQG LQYROYLQJ D VKRUWHU
KHDWLQJSURFHVVFRPSDUHGWRWULIOXRURDFHWDWHV7)$02'EHFDXVHLWHOLPLQDWHVWKHQHHGWRUHPRYHIOXRULQHIURPWKH
ILOPV (VSHFLDOO\ IRU DSSOLFDWLRQ WR KLJKSHUIRUPDQFHPDJQHWV LW LV YLWDO WR HQKDQFH WKH JF YDOXH IRU02'5(%&2
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PL[LQJ RI WZR NLQGV RI 5( HOHPHQWV < DQG *G LQ 02'5(%&2 ILOPV VWURQJO\ HQKDQFHG WKH JFB SHUIRUPDQFH
>@+RZHYHU WKHUH DUH IHZ UHSRUWV RQ$3& GRSLQJ RU 5(PL[LQJ HIIHFWV LQ 5(%&2 ILOPV IDEULFDWHG E\ WKH02'
PHWKRGXVLQJ IOXRULQHIUHH FRDWLQJ VROXWLRQV >@7KHUHIRUH LW LV LPSRUWDQW WR VWXG\ WKH5(GRSLQJ HIIHFWV RQ WKH




&XHWK\OKH[DQDWH (+ VROXWLRQV 1LKRQ .DJDNX 6DQJ\R &R /WG 7KH FRPSRVLWLRQDO GHYLDWLRQ IURP 
VWRLFKLRPHWU\ IRU WKHVH VROXWLRQV ZDV DLPHG DW REWDLQLQJ VXSHUFRQGXFWLQJ ILOPV ZLWK KLJK FU\VWDOOLQLW\ DV UHSRUWHG
HOVHZKHUH>@+RGRSHG*G%&2ILOPVZHUHIDEULFDWHGE\PL[LQJ*G%&2VROXWLRQVZLWKDQGPRO+R(+
7KHPL[HGVROXWLRQVZHUHGHSRVLWHGRQîPP/D$O2VLQJOHFU\VWDOVXEVWUDWHVE\VSLQFRDWLQJ7KHFRDWHG










3. Results and discussion 
)LJ D VKRZV;5'SDWWHUQV IRU SXUH DQG+RGRSHG*G%&2 ILOPV%RWKXQGRSHG DQG+RGRSHG*G%&2 ILOPV
VKRZHGDVWURQJFD[LVRULHQWDWLRQ6LJQLILFDQWFKDQJHVRIWKHlSHDNLQWHQVLW\ZHUHQRWREVHUYHGIRUWKHILOPVZLWKD
+RDGGLWLRQRIRYHUPRO7KLVUHVXOWLQGLFDWHGWKDW+RDGGLWLRQVEHORZPROGLGQRWDIIHFWWKHFU\VWDOOL]DWLRQ
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UHVSHFWLYHO\0DQ\ SUHFLSLWDWHVZKLFKZHUH IRXQG WR EH+R%D R[LGHV E\('; DQDO\VLVZHUH REVHUYHG RQ DOO ILOP
VXUIDFHV7KHILOPVVKRZVXSHUFRQGXFWLQJPDWULFHVZLWKUHODWLYHO\IODWDQGGHQVHVXUIDFHV7KHSXUHILOPKDGDVXUIDFH
ZLWKPDQ\KROHVLQWKHPPVL]HUDQJH7KHQXPEHURIKROHVGHFUHDVHGZLWKLQFUHDVLQJ+RDGGLWLRQ)XUWKHUPRUH










cD[LVRIWKHILOP7KHORJ JFORJBSORWVIRUWKH ILOPVUHYHDODQDOPRVWOLQHDUFRUUHODWLRQEHWZHHQORJ JFDQGORJB ZLWKD
VPDOOGHYLDWLRQQHDU77KDWLVXQGHUORZPDJQHWLFILHOGV7WKH JFB FXUYHVIRURXU02'*G%&2ILOPVFDQEH








IRUPDWLRQ RI+R%D2 SUHFLSLWDWHV+RZHYHU WKH Į YDOXH IRU WKH PRO+RDGGHG ILOP GHJUDGHG WR 7KHVH
UHVXOWV UHYHDO WKDW DQ DSSURSULDWH DPRXQW RI +R GRSLQJ HQKDQFHG WKH JFB SURSHUWLHV RI WKH *G%&2 ILOP 7KH
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